be almost completely removed by the upper respiratory tract, especially during nasal breathing. The concentration of other gases, such as the oxides of nitrogen, which have an intermediate solubility, will decrease as the inspired bolus penetrates deeper and deeper into the lungs. There will be uptake of gas in the upper airways, but significant amounts will also penetrate to respiratory bronchioles and alveoli. Finally, there are gases of low solubility, such as carbon monoxide. No significant uptake of CO occurs in the upper airways, and it is only slowly absorbed across the air-blood barrier. In the absence of heavy exercise and very high ventilation rates, many hours are required to establish an equilibrium between inspired CO and car boxy hemoglobin in the blood.
As was true for particles, we can estimate the gas uptake for active smokers and for passive smokers. As reviewed in Chapter 2, CO from ETS can range from less than 1 to 8 ppm. If the background air has little or no CO, even the upper estimates of 8 ppm will have a negligible effect on carboxyhemoglobin levels. Almost 2 hours would be required to reach 1% carboxyhemoglobin (Peterson and Stewart, 1975). This is approximately the same as background levels of carboxyhemoglobin, which are associated with endogenous production of carbon monoxide. Even after 15 hours, when the equilibrium value of 1.7% COHb is finally reached, the effect should be insignificant. However, if air pollution from mobile and stationary sources produces higher background levels of CO, then an incremental exposure of 1 to 8 ppm could produce some added burden of carboxyhemoglobin.
Reactive or highly soluble gases such as formaldehyde, acro-lein, or oxides of nitrogen present a different situation. Acrolein has a very high water solubility (40 g/100 ml). Because of this high solubility in the airway lining fluids, one would anticipate a collection efficiency approaching 100%. Moreover, this would occur rapidly, so that acrolein is classified as an upper respiratory tract irritant. According to Table 2-10, there are between 60 and 100 fj.g of acrolein generated per cigarette. Thus, from 20 cigarettes, 1.2 to 2.0 mg of acrolein would be deposited in the respiratory tract of the active smoker.
Chapter 2 suggests that levels of acrolein in public places where smoking is permitted could range from 10 to 50 A*g/m3. Using similar assumptions to that made for particles, we estimate that the nonsmoker would inhale 4.8 to 10 m3 of air per 8 hours. Assuming a collection efficiency of 100%, the total amount ofne latexational exposure and smoking. Scand. J. Work Environ. Health 8:24-28, 1982.ague: Mouton, 1972. 868 pp.
